


1. lnkodudim 

The mbmdling pmvislons of the Telaommunlcatians Act of 1996 are 
deigned to pmmote mmpetition in Id exchange mkels. SIX years after 
p a g e ,  the legal and policy debate over thee pmvisions mntinuer to rage 
without resolution. One quertion ulat lies at the heart of the debate is whether 
unbundling (both = Lnplemented and in e) reducer the demand avaihble 
to fsdliti&ased entrants, thereby deterring mmpeutive local exchange carrien 

provides evldence and analysls regarding this question by ffititnaiing demand 
m e r  for d d e d  Imps leased with and without unbundled witching. and 
adds to the relatively sparse body of empirical guidance on the gllbje~l. To our 
Inawledge. &b paper is the k t  attempt to estimate the own-price and 
ooi+prke elasticities of demand for ttnbwdled Imps and switching. 

With the --Fee elasticity of demand of lwps pur&& without 
dmdled swibhing. the question of substihltion m n g  alternative entry 
mod~(ir. ,withandwithoutrwi~g)canbewaluakdinama~ermnsirtent 
with standant antimst analysis of - k t  definition. - A  high. positive moss- 

(witching), the quantity demanded of pome other pmducl O m p s  without 
rwichhg) is oubshrially Inrressed. If the -price elastidty is negative and 
krge.thenapriceincrease~~onanepmductwlllreduceth~demandfortheother 
In h e  -.of high cmoylrice elastidq (porltive or negative), the murts have 
frequently concluded that the huo gmds or servim are in the same marl;ell 
Separate markets for the g& or services am Indicated if the cmssptice &.%k 
are low. %us, whether 01 not Imps Lensed with and without lmbmdled 

famllinr toboth mtimst and regulation.: 

("cLEc57 hmm In"esting in their own teleLvmunications facilities? This paper 

price elaslicily'indlcates that. for a small Increase in me price of one product 

nvlchhg are in the "e market- is add& in this paper. using a method 

our findings are stunmahed as follows. 
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1) The demud a w e s  for unblmdled Imps and dtching slope 
downward. and have elasticities in the elasdc .egh of 
demand; 

2) Gore-price elasddtiep are not diotinguirhable fmm mu, 
Implying that mandared a m s  i s  MI savh\g ffi a substitute 
fm c1-EC deployed nuih=bing and 

3) FWY, a simple M t  of =impairmenr is d ~ ~ t d ,  and 
unbundled switching is found to satisfy the standard set forth 
in the Act 

11. Empirical Model 

The ptupw of lhis empirical analysis ir to estimate reawnable 
sppmxhmtions of themdinqdemand forunbundled Impspur&-edwithor 
without unbunded nuitchingz We flrst define the vabbles in om model. The 
tooral number of unbundled Imps purchased to cistat@ for the pmvbion of local 
Wephone service (Qd includes the quanlity of Imps p y l h e d  without 
unbundled nuitching (Qti LIM-Lwp) and with unbundled switching (QG LNE- 
Pletfom). 50 mat & = QL + Q5 (the s&wipt S Is used for the Pladom to 
indicate that the Plaeorm CLEC pur- "switching" with the Imp). The 
quantities QL and Qs are OUT dependentvariabls, and the demand elastidtiep for 
(ha easilymmputed hom the -noddCeptknate9. 

C P I R U U Y ,  THE E S C M A T D  DFMAND WF3lS FOR UNBUNDLW LCOPS 
ARE 
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Imps of both types, and 4 md er are econometric m o r  temu that measure the 
unobserved detmmhlep of Imp demand. Ihe price of unbundled swiwhing is 
inclrrded in both demand equstionr, measuTing -price elasticity in Equation 
(1) and Ow"-pTiee eksMty in Equation (2). Au variables are measured at the 
state Iwel, and only Regional Bell Companiep are represented in the sample. 
Deserip(ive shtktirr and variable desoiptions and ooume9 are provided in 
Table 1. 

A PrkBdE!JSt id lk  

Given Lhe 'pearyation of Equations (1) and (2). awn-prlce elasticities of 
demand (vu- aQdJP6PdQt) are measured by mefhaena m. 88, and 85 The 
-ice dastidty (q,=QlaPpP,/Qd is rnensyled by m. Because demand 
cum- slope dmwmd,weexpctbth  (II and 8, tobe negative. and thelog-log 
spdicatian implies that meSe eoeflicitrds measwe the (constant) own-price 
elasticity of de-d for unbundled loops of each type. Joint consumption of 
I- and switching in the lmp-nvitching mmbination implies lhal& measures 
the ownprice elasticity of demand for dundled  switching. Additionally, his 
joint mnsumption of the Imp and d t & g  elemmm for the UNE-Platbm 
suggera that the qmantity effect on the demand for lmpnvitching combmations 
of a S1.W price increase of either PL or Pr should be mughly equal. This equality 
implies thal $ d w  = pd(1- w), whme w is the Imp's share of tooral mmhinstion 
COst [Pd(PL + &)I. The Wald Test rn be used to'test whether this equality (i.e,, 
resbictiOn)ho&. 

Th~hepriceofunbundled~wibchtngP~isacmsrprice~ththedernand forlwps 
pu&ed without switching. and the sign of m will indicate the demand 
relati~pofunbordledandrelt-zuppllednui~g. ffaderrezein theprice 
of d d e d  switching leads to a substitution of unbundled swih=bing for 
SeUsupptied switching, then m will be paskive. 
alternatively, suggestn that unbundled and df-supplied switching are 
mmplemenmberausead~ in  thepricefororwi~ingincreasenthedemand 
f~arlmpsp~~asedwithout~~tching.~ If~isnotdifferenthomzem,then the 
whymoder are unrelated in demand. 

A ne$attve sign on 
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8. OIhnVhIinfiler 

Othervar iab ler in~demandequat ion(~gupthevee~2) indude~  
total demand Tor the Rnalpd  (loel service) measured a$ the total local servte 
revenuesofthe8eLlCmpanyin thestate(Sf~E). m v a r i a b l e i s i i n  the 
model because a loop ii-d N I V ~  is a derived demand. A priori expshlianr 
are that demand In pmitively related lo m k e t  me. Given the specifloition of 
the model (log-log), an e r h k d  co&dent on SIZE less (greater) than 1.00 
indicates that denand increaser l e s ~  (gam) man pmpartionately to market 
&e. 

me mix of tot4 d-d be- residential and business curtomerr also 
may inaupnce h p  demand. Two explanatory variables are included to 
measure the mix of denand I) the ratio of bushesbresidenlhl retail rates 
(RESRAT):and2)theheperoentofto~,analoknvitchedarrerslinesthatareused 
to m e  residential C O M U M ~  (RESSHR). m e  hvo demand-mix variables, 
RESRAT and RESSHR, both meksure the extent to which market demand is 
residential in nature Generally. unbundled lmpp and self-mpplipd witching 
me used to serve busineaer, whereas unbundled Imp-nvikbg d i n a t i o n s  
a r e u ~ e d m ~ ~ e r e d d e n t i a l a n d s m a l l b u s ~ ~ s t o m e ~ .  %,itisreasonableto 
UPRtnegatiYesign.Mbothvariablesm~~ation,andpodnvesjgnsin 
thehepsrquation.' 

Bath the NW' Yorlr and Texas pubUc savfce commialons have exNbited 
ldemhlp in pm-ting eompeath-m, and wqwtitor penehation in these hvo 
states, b m r u i d d l y  hi+ than average mu, a dummy varlable that equals 
o n e ~ ~ N e w Y o r k M d T e x a s ( D ~ , = - ~ ~ ,  isincludedinthemodel 
New York and $exas are the leaderr in pmmoting competition via wbundi" 
e b B ,  so pcsitivesigm me exgated on DNMX. 

The Beus' ability to p d e  long distance telecom~ntim pervice may 
Wuence d w a n d  60 we include a dummy d l e  Tor states in whim the BeU 
Companies have received 271 appmval (D27l). Bath New York and Texas have 
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2~appmval.w,~e271dummyvariablemeasure.theinauenceof271 approval 
absent the leadership effect of Ihe$e hvo states. No n p h r i  expectation is made 
about 271 stabs (0271). and it is imporml to keq, in mind h t  the d u m y  
variable D27l measures the e&t of 271 approval once the "leadership effect" of 
New Y m  and Texas (both 271 appmved staie,) Is taken inlo amount.* 

A dummy vdabk indicating s t a t e  wlth high non-retuning charger 
(DNRO. and the percent of the state's population density (METPOP), are both 
induded as additinn4 v . 7  'me variable METPOP is mensured as the 
percent of a stale's population living in mehopolilan a r m .  Non-rm-g 
charges are sunk mrB and, co"sequently, deter enby. BO a negative sign on 
DNRC is expected.* Population density (METPOP) is expeckd to pmiiively 
dfect demand for unbundled loops purchased Withohout switching due to d-ity 
emnomies f~selfsupplied swi+hg. but no a priori e v t a t i o n  is made with 
r q m  m the variable's effect on ioopnvitehing combinations. 

FinaUy, shce our data w s  mllected in June md M e r  of 2001, a dummy 
variable indicating b e  "as of" date of the data (DSAMPLE) is included s a 
r-r. A positive and s t a b t i d y  rigniRcant mefficient indicates that, on 
=Yerage. demand increased over the six-mnth period behveen rune 2001 and 
~ecember 2001. 

xn.mrUits 

The hvo equations are esiirmted (as a system) by weighted least squ-.. 
Rar lB am summarited in Table 2. Due to Limiistiolu on the availability of data 
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Empirical analysis b always subject to the quality of the data "red and 
validity of the d e l ' s  sp4cat ion .  ?he f o m r  we on do Uttle about, and the 
latter we have a d d r e d  with careful model selection and a standard stalistical 
test for spedfkatian mor .  As with all empirid analysis. however, this paper 
should be considered as but an el-t tn a portfolio of widma Fvnher 
repeard, is alwayr dedmble 
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Plntfom).. 'Ibis flnamg Is uhsurpprtinp. giv" that senuities law makes it 
diWcult for the Beb to promote policies that will indeed pmmok "d 
mmpetilion' and thereby reduce its p e t s .  h u e e m  . g and pmtgling profih is 
thegoalofUleBeUCmnpdes,not thealtruisticpmmatimofmnsowrbenefiLP 
rrnlized horn the rapid inhaduction 06 competition into the laral adrange 
market. polirymakers should not ignore this fact 

11. A Simple EcoMmic Analyslr 

In order to Rnd an w e r  to the question of whether the Bell Compdes are 
~timately~gtopmmote'reaimmpetitioh"th~yadinginmnaictwlth 
the inlerest of their Eharehaldw, OT whether -real mmpetitimm is their hen 
house. s v q r i m p l e e m m m i c d y & i s d .  Aealwayn,~f~usimplinthns 
will d e ' t h e  analpsk more hnctable and ilrress~%lle. While the fobwing 
annlysis Is mathematbl it is relatively easy to Eollaw. for lhcxe who @er. 
numerid s m p l s  M pmvided in Sstirm IU thal iuustrste plddy the 
pgmbOUC mmpuhtions Of fh& Section 

To begin, b t  assume that a Bell Coqanyhm m e  retail service It ee& at a 
regdated price P. This service is mmprkad of two inputs, namely hpt L and 
inpVl S Leg., loop and switchlng/hanspm).* The production of these inpuh 
requires fixed (and pmbably sunk) mst F, and addltianal Units of the input are 
supplied at nvaginnl msb Ct and Cr. r-tively. me perunit priEemarginal 

is computed as ptice m e r  mgl"al mst not average mot (elther embedded m 
fnWard4oo!&g). M i u W  mot for embedded loop and switching plant should 
b e v e r y l o w , s n d w e n b e ~ " ~ ~ g ~ - ~  ProfilmardmWngdedsionsarebased 
on marginal mst, not avenge mat; sa, aw fwocus Is on 

In addition to its reail offering. the BeU Company alra sells to 0th- 
klecommrmications &en &e hpuh  L md S at wholesale prim RE and Rs 
whm the sum of the wholsale prices is lesl than the rekd ptire (P > R, + R.). 
The wholesale prim (RL R$ are set equal to average -I (is., TEWC), and 
&erebe exceed marginal -1 (RI  > Cb R. 5 Cs). 

~tmargin,the,efore.Is(P-c~-Cr),wNmis~ti~~.  Observethatlhishisaugin 

mat 
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The (rn"al) pmfi1 function of the Bell company is 

z-(P-Ct-Cl)nl +&+R,-C, -Cr)n,+CRL-CL)n, -kf , ( I )  

where k is factor h t  cmverm the fixed cost into depredation and an annual 
"payment" to the capital (i.e. b m w  pmfih me rneapured in annual re-). and 
nr is !he numbex of units mld by the Bell Company lo either its awn retai) 
customer (subsc+t B), e wholesal-mmu buying both Land S (submipt F', 
for IuN&platfarm"), or a wholesale customer buyins j u t  L ( ~ u k r i p t  U, for 
%E-Lmp"). It should not be a surprise to anyone that the Bell Companies do 
not wish to wholaale inpuh to their mqetilorr; they have made their 

me question of btmest is what 'type" of enhant the BeU Campany s& to 
pmmole, and whether or not ih dedsim is mmpaiible wlth pmfit maximiaatian 
and, thus, shareholder iniereh. In order to evaluate this issue. the total 

p*ce clear. 

differential d Equatim (I) is required: 

A%= (P-C, -C,)An8 t(RL +Rr -C, -C,)An, + ( R ,  - C L ) h u ,  (2) 

where the A symbol indicates "the change in.' Equation (21 can k used P 
compute the change h profit for changes in the number of customers of each 
type including the mvemmt of a NSP- Imm. say, a rehU pmduct to B 

wholesale prodvcL To Illustrate, a onewit increase in n. Increases pmfil by 

lhe Bell CompMies' distaste for the Tel~omUnicalionr A d s  unbundihg 
mandates (i.e., forcing the W in offer wholesale producb L and S) is revealed 
byEqua~~).Ifth~BellCanpanylaresare~ailolslamer(Anr=-1)toa~E-P 
provider (Am = +I), its pmfih change by 

LAn/h,=(P-cL-cr)l. 

A d h , - h / d n .  -Gib +R,-C,  -C,)-(P-C,-C,)= R, +Rs  -P. (3) 

which is dearly negative b m m  the retail price exceeds the sum of the 
wholeriae p b  (P R, + R$.r Equation (3) shows that the Bell Company 
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AhfrnCk The Bell operating companies ("EGG") argue that 
TOW Element Long Run Incremental Cast (TEWC) prices set by 
Stale public semi- mmmisrions have M nexus to the 8oe' 
actual foo'ward-lwkhg msts but are, instead, bared an retail 
plicep with the goal Of ennuing that mmpetitm have an 
adequate (if Mt ouklght margin. thus resul% in 
"p&dc" mmpetitiom 'IT& Policy Paper, howwer, rmpLicayI 
demaNhates i h t  the data do not sup+ the Be&' mntenti-, 

elwenk Is motivated primnrily by h d - h h g  msts and 
mndarily by Boc retail profit m&m. S i b  ststed, w l ~ o l ~ l r  
prices /or WE-P om not dimlfy  r&Id lo re ld  &r h l  
hlcphonc srmicc. In fact rather than set rater below cork, the 

pmfit in a p a i i t i ~ l b d l e  '50/50" spllt behveen the de$& 
outcow of new entran~ and the incumbents. The fact lhat BMI 

Sre decllnhg is M hiended mnseqlace of Section 
251(d) the 1996 Act and a r a t i d  publie policy, h s e  TEWC 
pddng deliberately doer M t  hmrporate the monoply renb the 
~havehaditionallymjoyedin thewholesalepri-forUNer. 

finding lhat the wholesale price far mmbhtian of unbundled 

States more o f b  than Mt have actually preserved SDme Boc 
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Equally BS imptmt,  a Anandal analysis of the Bots' own 
pubUdy stated retail and wholesale rwenues and operational 
-6 for laQl phone service nfutes the 8oe' claim that 
wholeralerevenues areinsufAdmt to coverwholesleoperatimal 
-8. Qulte to the contrary. the d m  indieate that even though 
EBITDA margins for wholesale lines are appmdmately half that 
of retail Unes. the BOW whakwle nmrginr ore nonrfklss psi&, 
with EBlTDA in pmmrasr term lrrrmius minis CMI 
dmidrdbyymmmJforrctd and w h ~ ~ f ~ r ~ m i c r r ~ , * * " g 5 5 %  end 
40%. rcsplkfy, and Ihe wholcvlle E B m A  nagin m g i n g  h u t  
40% oftk retd EBITDA nurrgin. 

Table of CaLItell~ 

1. Inhoductian. ............................... 
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A. Relevant Statutory RoyiEiMs of the 1% Act and the 
AUocationofResponsibilitiesBehveentheStatesnnd the 
Federal GwBnment .. 

........................... 
10 

m. 

....... " ....................... 

............................. 
.............. " 19 N. 

V. 
VI. 

1.' 1ntrod"mon 

"e Bell *rating companies (.Lux53 have IeCEntly launched a new 
~mpiugn against the wholesale price for unbundled elements (-sa) ael 
undertKeFederalCmm~eatim Commission's-trlandard-Total Element 
Long Run Incremental Cmt or TELRlC Acmnihg to the Beus, TELIUC prices 
set by State mmm(rdons have no n e m  to the B W  actual fowd-rmkhg 
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msts but m, Instead. based on retail pri- with the goal of ensuing that 
mmpetitom have an adequate (ii not oumght excessive) -gin. lhe Bocs 
themfare contend that current wholesale prices Lor UNEs pmdvce parasitic' 
avqxiiti0n.l reduce BOC reyenues below opentiordl crsts.2 and thmm the 
inveshnent in the lacal exchange nehvnrk- This Policy Paper, hawever, 
emp%dy  demonstrates h t  the data simply do not support the Bells' 
mntentionr. 

Emnometric d y s i s  p-ted in this Policy Paper indicates that, on 
avenge, Ihe wholesale price far mmbhtian of unbundled elements caUed 
UNGP Omp, switching, and transport) is motivated primarily by forwd-  
lmLingmsts~~C).ndrecandarilybyBOCrerailpmfitmargins., Asruch 
conhiuy m the Bocf: mntoltions, wholesale prices Lor UNE-P am not d i r e  
related m retail prim for Imal telephone service 

In fact, c o n q  to the Bocs' ddm and dtidsrrs of State nt&g 
PmCeedingS' bmeealing which huidenidy, are o p  far public parti&pipadm 
and were rerrntly d e M i  by I ~ W  United States supreme Court .w "smoothly 
nmnlng"d-),itvpppearr htthesetesnotonlyhavebeenexbemely~~~ 
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-omlo of the I d  exchange network - i.e., becanse Bmtr must commit huge 
sunk msb and need lo achieve %de momies  quicyl. the local market wlll be 
highly mncfmmted~l- there b a tremendms mount of work that mu11 be 
womplished before anyme can phwibly argue thal there is a workahly 
competitive m k e t  for wholesale local exchange network eiemcntsn 
Accordingly, r e h g  @e unbundbg obligations of the 1996 at this h e  Is 
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plainly premmr* 

A. Re1-l Slnhzbry Pmoirionr of Hu 1996 Acl and lk Allocotim 01 
Rrgonribilities B e w e n  the Shier mi ihc Fdeml Goormnteni 

Like most seniter of Lhu aamre, Congr- split the responsibUities for 
administering the provisiom of 19% Act hew- the NIC and the States in 
rerpect for theConrtimtional principle of Federalism. 

that wholesale 
prim for the unbundled nehvork elements be %-d on the mst (delermined 
withoutref-ce marate.of-rehmorother rabb-dpraceeding)of providing 
the. .. networkdement." Conmrleh thedeeUsofLheparticular~aristandard 
m the Fedeal Communications Commisrion (TCC"), and the F€C esbhlkhed a 
fonvard-lwking mst standard called Total Element Long-- incremental Cmt 
(TELIUC). The FCC mnduded that a "cast-based pdcing methodology based 
onfonvard-l&gemnodccmts... besthuthemthegcdsof the1996Act. In 
dynamic competitive markets, 6m-a lake adion based not an embedded costs. 
hct an the relationship between markctdetemrined pdcer and fanvard-looling 

. 

On w e  hand, Section 252(dXAXi) of the 1996 Act 

. .  
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B. ThcDirplrlcnlBor 

As expected, the inambats have fought "taolh and d" for the last six 

FCC slwid have adopted eithw an embedded c a t  or efficient mmpanent 
pridn~ rule (TCF'R") whemer.u Last Spring. however, the United States 
Supreme Court in its Landmark case Vnirmr I). FCCn mnclusively ended thk 
debate. upholding the KC's TEWC methodology in its entirety? In so doing, 
the Maja"ty in VrrirOn very cmdenUausly and very deliberately t w k  great 
pains to address and dispel the argumants made againsl TELRIC by the 6 0 0  
since the 1996 Act was Arst -led, particvlarly that TEWC pmdueed 
omibcahrry rates and that entrantp using unbundled elementp were "parasitic" 
mmpetimrs.= 

~againstmeFCc~~pmposedTEWCmethodology,arguinginrtead thatthe 
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Derpite the Sup- Court's holding in Vm'mn, the Bocs continue b push 
policymakers m abandm (or at minimum weaken) TEWC pricing.. H a h g  
lmt M the fholce of o v d l  ratemkbg methodology, hauever, me Bocs are 
now criticiring how the rate methodology is applied. In parhlar, Ihr Bocr 
contend that wholesale prices for UNEi have no nexus m their hue forward- 
laoking mrk, but are instead set based upon retail prim 90 as m eusm that 
new e n d -  have an adequate Ci not ouhight excessive) margin b artrage 
(ergo pmdudng 'parasitir'competition). Forexample: 

P Verizy Cmnmdationr CEO Ivan Setdenberg recently bld the TCC 
Cammls~oners that "[Sltates have set diwounk against below mt 
residential retail mtes rather than on my realistic 

P SBC Resident William %ley recently opined that '[repuiatom] choose 
inpub that will achiwe a predet&ed end-result a TEWC rate that 
will give ATkT the 45% margin it demands before it will enter local 
markets [u&g the unbundled network element pladmm]."r 

P i n m ~ t i n v s t o r i n ~ i e w w i t h 8 e a r S t e m s . p a j o r S B C m a n a g ~ t  
Stdted that (4 in California. becaw "competition i n W i e d  in 
Califmila afmlJN6 rates w e  lowered in May", SBC expa m Me a 
rmtdocketwith t h e C d i I o m i a P U C ( C P O C ) i h ~ ~ ~ f ~ ~ " ~ U N E r a ~  
mwhatSBCbellRlesisaewt-basedrate;(b)intheoldAmeritghregior. 
high retail rates and far below mrtUNE rats (Sla-$15) were B );eg - 

I 
d 

for mntinved lineioS5es in the region, going Eo far a9 to note that 
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a p p r o ~ t e l y  7046 af SBCr Ui-+P gmwth and a- line losses we in 
the Ameriteeh r@cm alone; but lhat (c) in the SBC States, "competitive 
penemtion of the region's locol markt has RIttened in the 15%-2Dsc 
range' because of "reasonably-priced UNE rates (in the ~ 2 0   range)."^^ 

Of c o r n ,  the h e  d whether wholernle UNE prices are b d  on something 
Other than forward-lmhg rmk is an empirical questian, and "empirical 
questi- m o t  be answered by non-empirical argumeutr."~ Formtely, the 
question of how wholesale prices for UNL are detemjned Is ideally suited for 
mul~v~teemnomehiE~ris.andthatapproachmmnveringthi.empirical 
question is tsl;en up in the following sections. As demonshated empirically in 
section m, the BOCS' m- h i ~ & k d  h V o  fail the meria. 

C. whnl DPlcrminn TELRfC Prieinp? 

Conceptually, forward-lwhg mrts should be the prlmxy driver of 
wholesale prices. Other factors, however. ran innuence the pricedete-ing 
deckims. Mthehepotentlal farlasdrivingwholesalepircedeterminatioh by far 
the mDst remgnjlable other than faward-lmlring mrts indude (a) embedded 
mrb; (b) retail bpporhmity mrt, i t  the m.ypinr last by the REC, wheu a 
Nsto- shifts Imm Ik retail A c e  to a UNEP-based CLECs; and (c) retail 
prices. Prici"g to protect existing margiM Is t e d  the effident component 
pricing rule ("ECPR"), and ECPR is the most prefer4 pricing methadology of 
the B O e u  

More importantly, even accepting the Bocs' pmition arpmdo that retail 
prices play a meaningful mle in the determination of wholesale prices, it is still 
not dear that a consideration of retail prices when setting wholesale prices is 
even pmblenwic. %t is to say, in cads far B rate to be "just and reasmable; 
pricesonlyneedmfallwithina"=oneofrearanableness.-thatis, thattherates 
mustbeneither'exdve"(rates thatpermittheh mmvermonopolymna 
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result of the Ecpa). In mnmt because mmpetitive enuy is the stated god of 
the 1596 Act, retail prices also may mnkibute m the determhiim of whokale 
prices. If wholesde p h  are not sufEaently law m induce enrry, the entire 
prmes5 m a d  be cowidere3 wasted e f f m  

Without question, the mDIt hotly mntested telemmmunlcatlm policy Issue 
"day is the avaiiabilily &/or price for the UNEP. Thns, m -mehic 
model basad on Eqmiim (1) Is Epedeed that allows 6br the e s h t i o n  of the 
relative innume of a variety of factors on the wholesale price Tor the UNE-P. 
The UNE-P Is a mmbmation of an m b d e d  Imp, rwikhing fumliondity, and 
hmport. The W - P  allows mmpetitke local &%e eanierr ("CLECsl m 
pmvide k a l  phone service wing primarily the UEG' nemork, therrby 
redudng the sizeable uphnnt and smk investment rypffal of fadlities-based 
entry inm the loal exchange makt m - P  is the m t  su-dd and highest 
gmwth mode of mmpetitive enhy far residential - m r s  in the industry 
tadayand,.wsuch,is t h e m o d e o f e n t r y m o s t u ~ = t ~ b y t h ~ ~ .  

and embedded) and retail prices on wholes& pdces e the general form: 
a statistid test far the relntivc innuen- of a t  ( f 0 n U a r d - i ~ ~  

. .  
P = a+ aC+ arTc0lM + %E+ a&+& (2) 

where P Is wholeale price, C is fcsward-lmkhg mst T Is retail price far 
local telephone service, hi is the retail oppahmtty msl (average 

revenue &us fomard-lmkhg a t ) ,  E is embedded mrt, X is a pmtmantem 
variable Smumrbhg ather variables that m y  affect P, e is B well-behaved 
e~rmollphic disturbmce term. and the a's are the e s h t e d  meffiidenta d the 
lesu sqwres rw-h..* ?be disNmimce term e c a p w  the random 
idiosynortic diffrrenas -g Stale W a u  in aemng wholesale prices 
that arenot captured by the variables in the model. 

me variables of primary interest in an emammic analysis of w h W  
WOe. indude C, T. M, md E., W e  both the sire iuvd rQtistid signiamre d 
the estimated mefficientr far e+% of these variables is important the primary 
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wthd of evaluating th& relative influence on wholesale prices e) is m 
deaMnine the conmiution of e d  variable to explaining the variation in the 
wholesale prjce. This "mnmintion- is wanued by the partial coelfident of 
delerminatian. or partlal R - q d  for Each of the variables of interest." me 
&a the partial R-quared of the explanatory variable, the more that variable 
mnhibutps Lo explaining the variation m the dependent variable P, otha factors 
heldcwrtant Forcemple,iftheputid R-sq~afCandMsle0 .30and0.15 ,  
then C expkins hvice 1s mu& of the variability in P 85 d o e  M. Thus, the 
relative importmce of each famr to *olesale price can be asspssed directly, 
evenifmarethanonefacbrls found bbeastatisticallysignificantdetennhanl 
of wholesale price. 

liw magnitudes of the estimated rwfflcients (if statistically different from 
rem) are also of int-I when eesbing some p o m W  theoretical models of 
whdffale p- detemhtien. F a  example, State reguIatory commissions are 
fmd of d - g  dedsim that !ie bemeen the propcmk of the adversariff. 
Computing a simple average of the Lwo positions is not m m m m ~ ~  though Whi5 
-technique- is rarely cited expuday. In the mnmt of Equation e), a 'poduon 
averaping appmach m wholesale prie determimatian s u g w  that the 
mffident a, win equal 1.m and m win equal 05n. In other wards, &e primary 
pasition of the CLEO (and the KC) is Lhat wholesale prices should equal 
fawzd-loolring costs. The ECPR is the favored price mebdology of the 
ILECS.~~ What the meffident valves *I mentioned imply la ala wholesaleprice 
is set equal Do Cost (a, = 1.W) phs one-Mf (a, = 0.M) of the retail oppmiunity 

h e  been determined using the "pndtion avera*g-np- appmach. 

mst 0, where the lalter is a proxy for the ECPR A statistid test of these 
m f a d m t  restrlciions win indicate wheuls existing wholesale pdees for UNE-P 

The Bocs' eontenenlion that wholesale prices far UNEs me ddven by retail 
prices is smUstically evaluated by the mefficient an and partial R-quared of the 
retail pdcs variable T. A p r h i  experhltions regarding Ihe e f k t  of T on P are 
ns- w o u s  While the m e  argue lower retail prim will lend m 
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memingfolmultimUinearity) - Furthermore,multimUinnearity typlcallyleads m 
low tstallticr and a high R s q d  While the Rsqwes  of the lpgrpsrons are 
high, w are the tstatisb.  Ihw, the efliriarcy of the estimam dwr not appear 
fobeaHBctedadvenelybymnelationamongtheregressors. 
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embedded mst E is mt statistically signueant in either m d d .  me &le's 
partial Rsquared ranger from 0.01 to 0.05. 

In both models, the retail opporhlnity mi M is statistically sipificanl and 
the memident b poritive. nus, BOC attempts m incarporate retail h m  
wholesale prices has met with same sumes. Ihese effom are unque5tiEolably 
indirect, ~ince the pmposed wholesale prices of the Bocs are always 
charaderLed as T E W C  campliant' Of mme, there is noinp to %des the 
BOe fmm &g an ESPR price, or any p ~ e  for that matter. TELRIC- 
mmplianL Ihe estimated coeffident a, in Model 1 indicates b t  wholesale 
prices in=- by about W.46 for every S1.M increase in the retail opporhmity 
cost of the KEC Partial Rsquared lor M ranges h m  0.10 m 0.11. Interesringly, 
ittsnalpoulbie mrrjectthehypothais thatol=OdO.* Bgauaewemotreject 
the hypothesa thata, = 1.03 and a, = 0.50, the "position avenging" hypcthsls 
cannot be q+ed sklistically; the empirical wideve ruppom the  lion that 
wholesale pfires for UNSS are determined (crlnispnbrrr) by averaging lorward- 
l d g  mst and KPR- 

Reviewing the partial Rsquares of variable C, T, M, and E, the evidence 
ConsbtenUy supports the notion b t  wholesale prices are strongly influenced by 

~variat i~ inwholesatepricep~dareta i lpr icer ,about~~t imerasmurh 
as retail opportunity costs, and about twelve ti- as much as embedded mst, 
Ihe s m d  largest determinant of wholeule prices (of these four variables) is 
retail opportnnity cost M, explaining nearly hvice as much as retail price and 
-1y four tima w mDch 05 embedded rost N e i b  r& price T nor 
embedded mpb E mnhibvtes si@Bmtly to explaining variations in wholesale 
prices. An R e s t  on the ceshiction that the meffidents M both T and E a m  zero 
-at be rejected (7 = 0.95). 

There e&t srjtematic and sizeable nm-1 based differences in wholesale 
prices for UNEs moss  the 8ocs; aU the KFC dummy variables are pwitive and 
statistically sipifim~ ~ e ~ a t i v e  m mz, all three Bell companies appear to have 
attained s u c c ~ ~ y  higher wholerale prices M average, for reas- other than 
thme factorr included in the rrgrersloo. OR average and holding loward- 

forward-lmkingmrts. Fnward-lao~ingmstsexplainabautsixtimerasmuch of 
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Iwhg msls (and other regressors) mMtant Belciouth and Ver!!on's wholesale 
price for UNEP are abaut $10 hisher than and 16 higher than Qwestr 
Qwesrr LINE-P price is $4 IMII? than SBCs W - P  price. on average and d e &  
pmriiir. Thus, the mnnomehic evidence pmvides perhaps an explanah as m 
why %Cis the most vocal 0ppentofUNE.P across the BOG. 

V. Relationship of UNE mces m ILEC Cask 

In addition m thecontenlion lfial wholesaleprice9 f o r m  a r e n o t b d  on 
fowani-IMkJnp ants, d e  Boc. further claim ulat prices far the UNE-P are 
-below operational m5tS.-- Combidng the reail and wholesale revenues per 
lineusedfo~theregressionanalysisabovewithdataoncurrentoperationalmrk 
per line, it io possible to-mess the claim that UNE-P pr im sre 'khw 
opera t id  costs.. 

Per-line operational cwk for reail and wholesale curtomerr is mmputed 
using Form 4- of the ARMls data Wac 2COl)u Line no -to mtal 
Operational expenses at the State level, horn which is subwted depredation 
and arMiration expens- ( l ine s560). The d d e r  is divided by total acwro 

Linee Wholesale operatiowd -Is per line are computed by SUbhcUng Imm 
total Opera t id  co5k (excluding depredation) all mnrWing and custDmers 
service9 msLg Wne ffi10,MZJ) and Access Expenses 0.ine 654Oj.m A g d  these 
erpnres am divided by total steeps has (swithed plw s p a ) .  me average 
retail expense per line is 518.M. whereas the average wholesale a n t  p~ line is 
11230.n Thus, wholessale expenses we abaul 32% lera thm retail expenses p a  

liner ( A R h O S m n n ~ , Y e a r r n 1 )  mprcduce retau operational a n t  peracrers 
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Line The diffmntial of 15.90 is broadly consistent with avoided cest mmputed 

?be EBlTDA msrgb of the Boc. far retail and wholesale N s t m m  is 
computed bysubWUn8 revenues Imm thezeoperatian&l expass. The average 
retail margin is $21.86, and the average wholesale margin is ul.03. Boc specific 
revenues, ma, and margins me summarized in Table 3." The EBITDA margins 
b perrenege krm (menues minus cost divided by revenues) for retail and 
wholesale senricer average 55% and 40%, respectively. Ihe wholesale S%I'DA 
margin averages about 404( of the retail EBlTDA margin. 

 or the computation bf per-line expenses it was assumed mat expenses are 
propartionately dorated between swlached and special M ~ P S  Lines (the lalter 
mastred on avoicegrade equivalent basis). Further, ARMIS Total" UpeNe 
were used rather than "Regulated" e-. lhwe is gwd re- to exclude 
Won-Reguhted' expenses M u s e  Won-Regulated" services onnot be 
purchased a unbundled nehvork e h e .  Table 4 summarizss wholesale e a 1  
calculations ysing alternate assumptions and inpum. Spedficdly, TRegulaled" 
expense data from ARMIS is "red rather than "Total" 
.'expenses (indudingexpeme ~ m r e g u l a t e d a n d n o n - r ~ l ~ t e d ~ ~ c ~ ) .  Thxee 
alternative allocation methods an employed. For Methcd 1, %gulated" 
expenses are divided by swiehhed and special access has as before. Because 
regulated expenses y e  less than total expews, the per-line wholesale cost5 are 
less~MethadlthanthosepmvidedinTable3. Methadlallocaterexpe~es 
between switched and sped liner wing the doeation factor derived from 
ARMlS Form 4 3 4 1 . ~ ~  Expenses allocated m swilched me55 Lines are then 
divided by switched-a- lines only Lo mmpuke per-line msb. Bemuse the 
BOCIareintentedfolorregulnto3.purposeshoveraUocnteexpensps bdkched 
mew lines, Methad 3 reduces the allocation factor by 75%. As illushated by 
Table 1. there alternative methods do not materially affect the findings 

whlg the resale discounts (which apply to retail re"en"es).n 

N"marlred above 
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Unbundling and Facilities-Based Entry by CLECs: 
Two Empirical Jests 
George S. Ford, Ph.D., Adjunct Fellow, Phoenix Center for Advanced Legal and Economic Public Policy 
Studies, Washington, DC, george.ford@telepolicy.com. 

Michael D. Pelcovits, Ph.D., Chief Economist, MCI-Worldcom Inc., Washington, DC, 20006, 

In this paper, the determinants of the provi- 
sion of facilities-based lines by competitive 
local exchange carriers (“CLECs”) are examined 
using data collected by the Federal Communi- 
cations Commission and the entry decisions of a 
large, facilities-based CLEC. The multiple 
regression models are based on the economics 
of entry, considering both the effects of market 
size and sunk costs on provision of facili- 
ties-based service to end-users by CLECs. 

Following Martin (1988), Sutton (1990) and 
Beard and Ford (2002), the extent of facili- 
ties-based entry by CLECs is  assumed to be a 
positive related to market size and inversely 
related to the fixed/sunk costs of entry.‘ Size is 
measured as the total revenues of the Bell Op- 
erating Company (”EOC”) in the state (SIZE) in 
millions of dollars. Sunk cost requirements are 
assumed to be inversely related to the density 
of market size, measured as BOC total revenues 
per square mile (DENSE). The percent of the 
state’s population living in metropolitan areas, 
another measure of density, should also reduce 
the sunk costs of facilities investment 
(METPOP).‘ 

The unbundling obligations and the compan- 
ion pricing standard for unbundled elements 
may influence facilities-based entry in a variety 
of ways. So, the unbundled loop (highest den- 
sity zone) and switching price in the state 
(PLOOP, PSWITCH) ate included as regressors in 
the model. 

Positive signs are expected on the market 
size and density variables (SIZE, DPNSE, and 
METPOP). No a priori expectations are made 
with respect to the unbundled loop prices, 
since either a positive or negative sign is con- 
sistent with theory - element prices are am- 
biguously related to market size and the (ex- 
ogenous andlor endogenous) sunk costs of en- 
try.’ Lower element prices, for example, may 
lead to  more intense price competition and/or 
indicate a more favorable regulatory environ- 
ment. Complementarity between elements and 
facilities may assist facilities-based entry by 
expanding market size or reducing entry costs. 
Additionally, unbundled element rates are es- 
timates of average incremental cost at mini- 
mum viable scale. Thus, the element rates may 
serve as reasonable proxies for the average 
cost of duplicative network.‘ 

’ The equilibrium number of firms in an industry, 
K, can be written as W - (S/Qw, where 5 i s  market size 
and E is sunk entry costs. See, e.&, JOHN S m O N ,  SUNK COST 
AND M*m STRuci’uRE (1990), Ch. 3; T. Randolph Beard and 
George 5. Ford, Competition In Local and Long-Olstance 

TELECOMMUNIUTIONS ECONOMICS, Volume I (Galy Madden ed. 
Telecommunications Markers, in INTERNATIONAL HANDBOOK OF 

2002); and STEPHEN MUTIN, INWSTRIM ECONOMICS: ECONOMIC 
ANALYSIS ANOPUBUC POUCY (1988), a t  197.98. 

RCN, a facilities-barad entrant, has limited its 
entry to the most densely populated markets (RCN 2001 
10-K). 

’ Facilities-based entry i s  more common in dense 
markets, and loop prices are lower in dense markets (which 
is expected). The average loop price in the five Largest 
CLEC facilities-based markets Is about 301: less than the 
smaller markets (means difference t.stat - 2.77.). If the 
density measures in the regression do not propedy account 
for the total influence of density on entry, then the sign on 
the loop prtce may simpLy arise from this correiation, and 
not causation per se. 

Cost equivalence i s  not required, just correlation. ‘ 

Ford & Pelcovits . . . I 
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Finally, Beard and Ford (2002) and Ekelund 
and Ford (2002) show that that entry using un- 
bundled elements i s  higher in markets where 
element prices are lower (i.e., element de- 
mands slope downward).’ Thus, the relation- 
ship between entry via elements and facilities 
also i s  measured by the coefficients on the 
element prices.6 

The estimated (semilog) regression equation 
i s  

where all the Xi are measured at  the state level 
i (BOC data only) and E i s  a well-behaved, 
econometric disturbance term. Two vintages of 
the dependent variable data (Dec-2000 an$ 
June-2001) are used to estimate the equation. 
Data limitations produce 62 usable observa- 
tions. 

The quantity of CLEC facilities based lines 
(FEE) i s  compiled by the FCC (Form 477 data). 
Market size (SIZE) i s  provided by ARMIS 43-04 
(Year 2000). Square miles and metropolitan 
population are census data. The loop price 
(PLOOP) is the loop price for the highest den- 
sity zone (Gregg 2001).’ Switching element 
price (switching and transport) i s  based on in- 
dividual element prices from interconnection 
agreements and state tariffs. 

The results of the least squares regression 
are summarized in Table 1. The R-square of the 
reqession i s  0.83, so the model explains 83% of 
the variation in the dependent variable. A l l  

’ T. R. Beard and G. 5. Ford, Make or Buy? Unbun- 
dled Elements 5 Substitutes for Campetltfve Fadlltles In 
the Local Exchange Network (June 2w2) and R. 8. Ekelund 
Jr. and G. 5. Ford, Prellmlnafy Evidence an the Demand for 
Unbundled Elements (June 2002). 

Simultaneity bias precludes the estimation of one 
type of CLEC output (facilities-based, elements, resale) on 
another, without an &timation technique that properly 
accounts for the joint determination of the two series. 

Preliminary regressions indicated no statistically 
siqnificant difference between the output levels OF the two 
vintages. 

Billy Jack Greqg. A Survey of Unbundled Nehvork 
Element Prices In the United States (2001). 

’ 

’ 

variables but DENSE are statistically significant 
at the 2% level or better in a two-tail test. 
DENSE i s  statistically significant at the 8% level 
in a one-tail test. Ramsey’s R E S n  test does not 
indicate that specification error is  a problem 
(22% significance level), but White’s test re- 
jects homoskedastic disturbances (4% signifi- 
cance level). Thus, White’s standard errors are 
used to compute the t-statistics reported in the 
table. 

A l l  market size and sunk cost proxy variables 
(S/ZE, DENSE, and METPOP) have the correct 
sign (positive), and only DENSE is not statisti- 
cally significant at  standard levels (for a 
two-tail test). While unbundled element prices 
may influence facilities-based entry in a variety 
of ways, the regression results indicate that 
unbundled element prices have negative and 
statisticaNy significant relationships to  facil i- 
ties-based entry by CLECs. The estimated elas- 
ticities of primary interest include 0.48 for 
SIZE, -0.43 for PLOOP, and -0.55 for PSWITCH. 
A 10% increase in the loop rate, for example, 
reduces CLEC facilities-based entry by about 
4%. The elasticities of demand for the elements 
themselves are elastic, averaging about -1 .5.9 

Table 1. Least Squares Results 
Variable Coef. Mean 

Constant 9.84 
(White t-stat) (St. Dev.) 

(16.38) 
SlZE 0.27 2.39 

DENSE 0.003 21.27 
(1.45) (25.87) 

METPOP 2.35 0.75 
(3.85) (0.15) 

PLOOP -0.032 12.55 
(-2.31) (4.22) 

PSWITCH -0.035 13.73 
(-3.13) (6.14) 

(11.45) (2.10) 

FEE 154,018 
(173,971) 

R’ 0.82 
White F 2.41 
RESET F 1.64 

In an alternative regression, the entry of 
RCN Communications in particular markets 
(states) is evaluated. RCN i s  the largest facili- 

’ S e e  Beard and Ford (2002) and Ekelund and Ford 
(2002). 
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ties-based provider of telephone, cable, and 
internet services to residential subscribers. The 
company provides service to more than 
one-million subscribers in six markets: New 
York, Massachusetts, Pennsylvania, Illinois, 
California, and the District of Columbia." It i s  
worth noting that about 12% of RCN's end-user 
service i s  provided over incumbent local ex- 
change facilities." 

RCN's entry into a market i s  indicated by a 
dummy variable equal to 1.00 in the above 
listed markets, 0 otherwise (DRCN). The same 
explanatory variables are used with the excep- 
tion of PSWITCH, which i s  excluded because the 
missing values for the variable reduce the al- 
ready small number of RCN markets. 

A total of 48 observations are used to esti- 
mate the probit equation, and results are 
summarized in  Table 2. Reported t-statistics 
are based on robust standard errors. The 
McFadden R-square (likelihood ratio index) for 
the probit i s  0.75 

As before, size is found to positively influ- 
ence entry, whereas sunk costs reduce entry. 
Both SlZE and DENSE are statistically significant 
at  standard levels (MUPOP i s  significant at the 
10% level in  a one-tail t-test). The probability 
RCN enters a particular market i s  negativel 
related to  the unbundled loop price (PLOOP). 
The PLOOP variable i s  statistically significant at 
better than the 5% level. 

x 

Table 2. Probit Results for RCN Entry 
Variable Coef. Coef. Mean 

(t-stat) (t-stat) (St. Dev.) 
Constant -6.03 -10.52 

(1.15) (1.80) 
SIZE 0.54 0.32 1.79 

(2.83) (2.44) (1.95) 
DENSE 0.001 96.06 

(5.05) (521.0) 
M m P  8.49 14.48 0.68 

(1.29) 12.02) (0.21) 
PLOOP k.42 :0.39 13.47 

(-2.28) (-3.06) (4.87) 
DRCN 0.125 

(0.33) 
McFadden R' 0.75 0.68 

The District of Columbia i s  a clear outlier 
for the DENSE variable, and a RCN market.'3 In 
an alternate specification, DENSE is excluded 
as a regressor. In this regression, METPOP is 
statistically significant at better than the 5% 
level. The coefficient on SIZE declines slightly, 
but the PLOOP coefficient i s  not materially al- 
tered. 

These estimated regressions indicate that 
CLEC facilities-based entry i s  positively related 
to market size and inversely related to  the sunk 
costs of entry. Both regressions indicate that 
unbundled element prices are inversely related 
to facilities-based entry. While the exact de- 
terminants of these inverse relationships can- 
not be determined (by these models), the re- 
sults indicate that, on average and other things 
constant, higher element rates are associated 
with a reduced amount of facilities-based entry 
by CLECs. 

D R A m  July 22, 2002 

'' RCN ZOO1 10-K. Because RCN is the incumbent 
operator in its New Jersey markets, we exclude New Jersey 
as a market in which RCN is an entrant. 

" RCN 2001. 3 Qtr 10-Q. 
" The average Lwp price in RCN markets is about 

63% of the average loop rate in other markets (means-dif- 
ference t - 2.57). 

'I The sizeable increase in the standard deviation of 
DENSE (retative to Table 1) is attributable to the inclusion 
of the District of Columbia. 

Ford & Pelcooits . . . 3  



Preliminary Evidence on the Demand for Unbundled 
Elements 

Robert E. Ekelund, Jr., Lowder Eminent Scholar, Department of Economics, 
Auburn University, Alabama. 

George S. Ford, Adjunct Fellow, Phoenix Center for Advanced Legal and 
Economic Public Policy Studies, Washington, Dc, george.ford@telepoliCy.com. 

The Telecommunications Act of 1996 requires incumbent local exchange camers 
to lease elements of their networks to competitors to promote competition in 
monopoly markets. Prices for these elements are set by state regulatory 
rommissions based on estimates of cost. The development of competition and, 
consequently, the success of the Act depends on UNE prices since demand for 
unbundled network elements (UNEs) slopes downward. This note provides the 
Yrst empirical evidence on the demand for UNEs. 

To date, the most successful form of competitive entry using elements is the 
UNE-Platform - a combination of unbundled loops and end-office switching, so 
our analysis focuses on that entry mode. A reasonable approximation of the 
ordinary demand for UNE-Platform is 

where Q is the quantity demanded of loop-switching combinations in state i, P is 
the regulated price for loop-switching combinations in i, Z is a vector of other 
factors that affect demand in i, and E is the disturbance. 
include: (ZI) total demand, measured as the local service revenue in the state; (Zz) 
the percent of total, analog switched access lines serving residential customers; 
(Z3) a dummy variable for New York and Texas, both leading states in the 
promotion of competition; (a) a dummy variable if the incumbent is allowed to 
provide interLATA long distance (AR, KS, MA, MO, NY, OK, PA, TX,); ( 2 s )  a 
dummy variable if the installation charge to competitors for the element 
combination exceeds $50; and (26) a dummy variable for the dependent 
variable’s date (0 for June 2001,l for December 2001). The Federal 
Communications Commission provides data for Q, ZI, and Zz, and all price data 
is provided by Z-Tel Communications. 

Variables in Z 
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The estimated regression is 

hQ = 6.1 -2.7 .In P + 0.3 . h Z l  + 0.75.ZZ + 2.7 .Z, + 0.33.Z4 - 1.0.Zs 
+0.15.Z6 + E .  

(2) 

Results from the least squares estimation are excellent. The R* is 0.68, and 
Ramsey’s RESET Test indicates correct specification. The variables P, 2 3  and Z5 
are statistically significant at the 5% level (t = -4.84,4.43, -2.10), and Z1 at the 10% 
level (t = 1.66). The (derived) demand for loop-switching combinations increases 
in total market demand, is higher in New York and Texas, and declines with 
high installation fees. Other variables show no effect. 

The own-price elasticity of demand is in the elastic region of demand (-23, as is 
the entire 95% confidence interval (-1.6 to -3.84). The quantity demanded is 
highly sensitive to price, and state regulators that set higher prices are reducing 
substantially the level of competition provided over the UNE-Platform This 
result suggests that competition is inhiiited where the prices of elements are 
high. These estimates should assist state regulators in assessing the impact of 
element rates that are typically determined in complex and adversarial rate 
proceedings. 

Forthcoming in Atlantic Economic Journal, December 2002. 
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1. 1"ticd"Ciio" 

In Winter 2oW issue of this loumnl, Thomaslorde, Gregory Sidak, and David 
Teere WE) mmmented on potential -nomic consequences of the 
Telemmmunicstianr Act of 1996 as impl-ted by the Federal 
CommUniCatim Cammlsslon WC). ?he artide. published early in the 
imptementntion phase of  the Act contained many general assations about 
potential mnsequences, but contained no empirical evidence. JSTdid, howwer, 
offer soma intererting and letable p m p d t i m .  One of them suggesb an 
imprtant issue, for which ImplementntiMhratherstlaightfoMlard: JSTprope 
that mandatory vnbundling increases the*risldners and cydicality of the ILEC'S 
b d t  L a d  Exchange Carriers] -omit performance and, hence, on the 
WC's weighted-average mst of opitaL Mandamry unbundling raises both 
mmponenb of theweighted-averagecortofcapi~ forILECs-eguityddebr 
(2wa 19). l k  p- of this brief comment is to perform that wpLid lest 
and to compare our empirical rerults with he expectations of JST. 

11. The Impart of  Mandatory Umbkdlink An Emplricat Ted 

The g d  of the T e l e c m d a a r m S  Act of 1996 was to "pmmte 
mpelitiona and 'reduce rrgulah' (1996 Act, Reamble). As partaf this effort, 
the Act required the ILEcr to i- the elements of  their neworb - unbundled 
e h t s  - to their rivals at prices mnrmanvate with mrts. JST mndude that 
mandatory unbundling will have adverre affeco on the investment of both the 
incumbent phone companies as well .% pr-tive gntnna One of the many 
alleged sources of thee inve5-t distortions wa5 the effeCt of mandatory 

,unbundling un the incumbent local exchange Earrim' We) mst of capital 

withregardmthehecmtofequity,theauthoroindlcate"[tplecodtofequi~rapital 
depends on the systematic 01 "beta' risk of the firm ... How does mandatory 
unbundling affect an REc's beta and thus its cost of qnity? The answer 
depends on how unbundling affects the cyclidty of an ILEc'5 IeNm" (2W. 
19). JST assext h t  the mdatory ubmdllng Increases the Lyplicdity of the 
ILEW mhnn, so beta should increase during an economic domhm.  During 
periods of "weak demand" (i.e., e o n ) ,  according to JST, the iusiiliatian of 
facilitie deployment is more di f i id t  for CLECs. M g  these perids these 
frnns M m r e  Wdy to tease unbundled elements than to eonshuct their own 
faci!ities. Weak demand for t e l ~ m d c ~ t i o n s  S ~ N I C ~ S  compounded with an 
i n w e d  demand for unbundled elements, both of which lower end-user pric- 
and thus profib, and the potential the elements are priced below costs. a l l  
"intewiify1 the PyELicality of an UEC'r retnms" (2W. 19). 

ASSfsSment Of thhe h p c t  of a rerrvion (or any event for that matter) 0" * 
M 3  beta mefficient is smightfawmi, and swch analysis is frequently 
emqloyed.A6"n"sbetakertkmtedby: 

(1) 

where the R is thhe stock r e m  an 6rm i , R is the rebm on a broad market 
Index, & is the intercept. Pi Is the beta for firm i, and Y is the mnometric 
disturbance temr Equation (1) Is estimated by ordinary least squares (OIS), and 
typically employs daily or mnthly r e m  over palads of  d o u r  ltne 

R , - a , + & R .  +e, 

htr?NdS 

In he p-t mntext, It  is not the firm beta that k d primary interert, but 
thedirrere.ceinbetabetweenaperiodofemn-cexpansion(B~andemncmic 
-sion(fP).Astatisdd testforthenonstationari~yfbetarcmrr t imepaids 
involvesadightmodifiration mEquation(1): 

R,-ajt+B,R.+yjDtA,D.R.tE, (2) 

where D is a dummy variable that equalli 1.00 dvring the period of economic 
recesston (0 otherwise), yr measures the rhange in the intmept during the 
recerpion. and. mmt importantly, Ai measurer the change in beta during the 
recersion period (Dave, et al., 2wO). Pmm Equation(Z), the expanrim and 
r-ian be- CM be computed, where 8' = 0, and 6' = 6, + & lhe JST 
hypathherls is that & >  0, so that the >p. The statistical significance of  the 
e~timatedmefiidentCumearures thestatistid signlficanceof thenull hrpothesis 
that 61 = p. 
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AU the estimated belm (P.) for the R B O O  are Icss d m  l .M and slatistically 
rignifiranr None of the m ~ m l  IC- (a, u3 are stadsticnlly ddferml horn zero. 
me estimated c&dent4 is of p ~ n a r y  inkrest Kx 111 lhme RDOCs and an 
Mer of the mmpanles, the es-led mffcient &is n g v i i a .  In no m e  i s  a 
positive value lur &&served. h three of lhe eight regrejrim tmlels,  the nuU 
hypthcsls of M equal lie@ during ennomic expansion and -ion is rrjmed. 
Fur Sbc (3 and 5 year) and the index (5 year only), the re~essim hela IS Icss ulan 
the expansion b e b  (8s < W). la M case ran the IST hypothesis that p1> 8' be 
mpplal, and fu l h r ~  oys ii is rejected P I  ltie 5% significance level. 
Con*Slenlly. it appeam khat the recession has reduced. il anything. the 
vm'abilily of the RBOC rlockr and, mnsequcnlly, reduced the mil of equiiy 
capiL1L 

111. Conclusion 

The Telemmmunlratlono Act of 1996 WBS passed to pmrnole cumpelition In 
one of the mnrl advsncrd lechnologlcal a- of the economy. A m i o r  debate 




